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Description 

Background of Invention 

1 . Field of Invention 

This invention relates to guiding introducers which 
are used with a mapping or ablation catheter for the 
mapping or treatment of atrial arrhythmias. 

2. Prior Art 

Introducers and catheters have been in use for 
medical procedures for many years. For example, one 
use is to convey an electrical stimulus to a selected 
location within the human body. Another use is to moni- 
tor and make measurements for diagnostic tests within 
the human body. Thus, catheters may examine, diag- 
nose and treat while positioned at a specific location 
within the body which is otherwise inaccessible without 
more invasive procedures. In use, catheters may be 
inserted into a major vein or artery which is near the 
body surface. These catheters are then guided to a spe- 
cific location for examination, diagnosis or treatment by 
manipulating the catheter through the artery or vein of 
the human body. 

Catheters have become increasingly useful in 
remote and difficult to reach locations within the body. 
However, the utilization of these catheters is frequently 
limited because of the need for a precise placement of 
the electrodes of the catheter at a specific location 
within the body. 

Control of the movement of catheters to achieve 
such precise placement is difficult because of the inher- 
ent structure of the catheter. The body of a conventional 
catheter is long and tubular. To provide sufficient control 
of the movement of the catheter, it is necessary that its 
structure be somewhat rigid. However, the catheter 
must not be so rigid as to prevent the bending or curving 
necessary for movement through the vein, artery or 
other body part to arrive at the specified location. Fur- 
ther, the catheter must not be so rigid as to cause dam- 
age to the artery or vein while it is being moved within 
the body. 

While it is important that the catheter not be so rigid 
as to cause injury, it is also important that there be suf- 
ficient rigidity in the catheter to accommodate torque 
control, i.e.. the ability to transmit a twisting force along 
the length of the catheter. Sufficient torque control ena- 
bles controlled maneuverability of the catheter by the 
application of a twisting force at the proximal end of the 
catheter that is transmitted along the catheter to its dis- 
tal end. The need for greater torque control often con- 
flicts with the need for reduced rigidity to prevent injury 
to the body vessel. 

Catheters are used increasingly for medical proce- 
dures involving the human heart. In these procedures a 
catheter is typically advanced to the heart through veins 



or arteries and then is positioned at a specified location 
within the heart. Typically, the catheter is inserted in an 
artery or vein in the leg, neck, upper chest or arm of the 
patient and threaded, often with the aid of a guidewire or 
5 introducer, and guided through various arteries or veins 
until the tip of the catheter reaches the desired location 
in the heart. 

The distal end of a catheter used in such a proce- 
dure is sometimes preformed into a desired curvature 

w so that by torquing the catheter about its longitudinal 
axis, the catheter can be guided to the desired location 
within the heart or in the arteries or veins associated 
with the heart. For example, U.S. Patent No. 4,882,777 
discloses a catheter with a complex curvature at its dis- 

15 tal end for use in a specific procedure in the right ventri- 
cle of a human heart. U.S. Patent Nos. 5,299,574 and 
4, 1 1 7,836 disclose a catheter for the selective coronary 
angiography of the left coronary artery and U.S. Patent 
Nos. 5,295,574, 5,215,540, 5,016,640 and 4,883,058 

20 disclose catheters for selective coronary angiography of 
the right coronary artery. See also U.S. Patent No. 
4,033,031. U.S. Patent No. 5,269,326 discloses a 
method for transvenously accessing the pericardial 
space through the right atrium for particular medical 

25 procedures. U.S. Patent No. 4,898,591 discloses a 
catheter with inner and outer layers containing braided 
portions. The 591 patent also discloses a number of dif- 
ferent curvatures for intravascular catheters. See also 
U.S. Patent Nos. 5.231.994, 4,838.879, 5,171,232 and 

30 5.290,229. 

Atrial fibrillation is the most common sustained 
heart arrhythmia. It is estimated to occur in upwards of 
0.4 percent of the adult population and perhaps as 
many as 10 percent of the population who are 60 years 

35 or older. Cox, J.L, et al., Electrophvsiology. Pacing and 
Arrhythmia. "Operations for Atrial Fibrillation," Clin. Car- 
diol. 14. 827-834 (1991). Atrial arrhythmia may be tran- 
sient or persistent. While most atrial arrhythmia occurs 
in individuals having other forms of underlying heart dis- 

40 ease, some atrial arrhythmias occur independently. 
While atrial arrhythmias do not directly cause death as 
frequently as ventricular arrhythmias, they increase the 
risk factor for a number of other diseases such as 
strokes, thrombosis, atherosclerosis, systemic and cer- 

45 ebra) embolism and cause a number of additional med- 
ical problems. 

In the treatment of atrial fibrillation, antiarrhythmic 
drugs sometimes provide relief. Anti-arrhythmia drugs 
are disclosed, for example, in U.S. Patent Nos. 

so 4,558,155, 4,500,529, 4,988,698. 5,286.866 and 
5,215,989. The treatment of atrial arrhythmia by phar- 
maceutical means has been disclosed in a number of 
medical articles and books including, for example, Mar- 
tin, D., et al., Atrial Fibrillation, pp. 35-41 (1994); Falk, 

55 R.H.. et al.. Atrial Fibrillation (1992); Singer, I., et al.. 
Clinical Manual of Electrophvsioloav (1993); and 
Horowitz, L.N., Current Management of Arrhythmias 
(1991). 
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Another treatment for atrial arrhythmia or ftorillation 
involves the use of an implanted atrial defibrillator or 
treatments by cardioversion. See, for example, U.S. Pat- 
ent Nos. 5,282,836, 5,271,392 and 5.209,229. See also 
Martin, D., et al., Atrial Fibrillation, pp. 42-59 (1994). 5 

Certain patients with symptomatic or life threaten- 
ing atria) arrhythmias, however, cannot be adequately 
treated by drugs or these medical devices. Other forms 
of aggressive treatment are mandated, which may 
include surgery. For example, a surgical procedure for 10 
the treatment of atrial arrhythmia known as the "Maze" 
procedure is disclosed in Cox, J.L et al., Electroohvsiol- 
oqv. Pacing and Arrhythmia "Operations for Atrial Fibril- 
lation," Clin. Cardiol. 14, 827-834 (1991). See also Cox, 
J.L, et al., "The Surgical Treatment of Atrial Fibrillation," 75 
The Journal of Thoracic and Cardiovas cular Surgery. 
Vol. 101, No. 4, pp. 584-592. 569-583 (April, 1991), and 
Cox, J.L, et al.. "The Surgical Treatment of Atrial Fibril- 
lation," The Journal of Thoracic and Cardiovascular 
Surgery. Vol. 101, No. 4, pp. 406-426 (March, 1991). 20 
Other surgical procedures for atrial arrhythmia are dis- 
closed, for example, in Martin, D., et al., Atrial Fibrilla- 
tion. pps. 54-56 (1994). 

Another procedure used for certain types of cardiac 
arrhythmia (but not atrial fibrillation) within the last 10 to 2s 
15 years is catheter ablation. This procedure has been 
used to interrupt or modify existing conduction path- 
ways associated with ventricular arrhythmias within the 
heart The particular area for ablation depends on the 
type of underlying ventricular arrhythmia. One common 30 
ablation procedure is for the treatment of atrioventricular 
(AV) nodal reentrant tachycardia. With this problem 
ablation of the fast or slow AV nodal pathways has 
become an accepted treatment. See Singer, I., et al., 
"Catheter Ablation for Arrhythmias" Clinical Manual of 35 
P^rpphysiQlogv, pp. 421-431 (1993); Falk, R.H., et al., 
Atrial Fibrillation Mechanisms in Management, pp. 359- 
374 (1992); Horowitz, L.N.. Current Management of 
Arrhythmias, pp. 373-378 (1991); and Martin. D., et al., 
Atrial Fibrillation, pp. 42-59 (1994). The use of ablation 40 
catheters for ablating locations within the heart has 
been disclosed, for example in U.S. Patent Nos. 
4,641,649, 5,263,493, 5,231,995, 5,228,442 and 
5,281 .21 7. However, none utilize a guiding introducer to 
guide the ablation catheter to a particular location. 45 

The sources of energy used for catheter ablation 
vary. Initially, high voltage, direct current (DC) ablation 
techniques were commonly used. However, because of 
problems associated with the use of DC current, radio 
frequency (R.F.) ablation has become a preferred so 
source of energy for the ablation procedures. The use of 
RF energy for ablation has been disclosed, for example, 
in U.S. Patent Nos. 4,945.912, 5,209,229, 5.281.218, 
5,242,441, 5,246,438, 5.281,213 and 5,293,868. Other 
energy sources being considered for ablation of heart 55 
tissue include laser, ultrasound, microwave and fulgu- 
tronization. 

Ablation of a precise location within the heart 



requires the precise placement of the ablation catheter 
within the heart. Precisely positioning of the ablation 
catheter is especially difficult because of the physiology 
of the heart, particularly as the ablation procedures 
generally occur while the heart is beating. Commonly, 
the placement of the catheter is determined by a combi- 
nation of electrophysiological guidance and fluoroscopy 
(placement of the catheter in relation to known features 
of the heart which are marked by radiopaque diagnostic 
catheters which are placed in or at known anatomical 
structures such as the coronary sinus, high right atrium 
and the right ventricle). 

While these techniques have been useful for cer- 
tain arrhythmias, catheter ablation for treatment of atrial 
ftorillation within the atria has not been disclosed. At 
best, procedures for ablation of the AV node or the His- 
Purkinje bundle have been disclosed, for example in 
U.S. Patent No. 4,641,649 and Martin, D„ et al., Atrial 
Fibrillation, p. 53 (1994). 

Accordingly, it is an object of this invention to dis- 
close particular shapes for guiding introducers for use 
with catheters for mapping of the atria and ablation of 
defined tracks within the left and/or right atrium to treat 
atrial arrhythmia. 

It is a further object of this invention to prepare 
shaped guiding introducers for use in electrophysiology 
procedures for the treatment of atrial arrhythmias. 

These and other objects can be obtained by the dis- 
closed process for the treatment of atrial arrhythmia and 
the design of the shaped, guiding introducers for use 
with that process which are disclosed by the instant 
invention. 

(d) Summary of Invention 

The instant invention relates to a guiding introducer 
as defined in claim 1. 

The instant invention discloses specifically 
designed shapes for the guiding introducers tor use with 
mapping and/or ablation catheters in the mapping 
and/or treatment of atrial arrhythmia. In particular, five 
shaped guiding introducers, each with a different shape, 
are disclosed for procedures within the left atrium and 
four shaped guiding introducers are disclosed for proce- 
dures within the right atrium. 

(e) Prief Description of the Prawjngs 

Figure 1 is a detailed drawing of the right atrium 

showing the preferred ablation tracks. 

Figure 2 is a detailed drawing of the left atrium 

showing the preferred ablation tracks. 

Figure 3A is a schematic drawing of the left atrium 

showing the use of the first guiding introducer for 

the left atrium as shown in Figures 7A, B and C to 

produce track 1. 

Figure 3B is a schematic drawing of the left atrium 
showing the use of the second guiding introducer 
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for the left atrium as shown in Figures 9A, B and C 
to produce track 2. 

Figure 3C is a schematic drawing of the left atrium 
showing the use of the third guiding introducer for 
the left atrium as shown in Figures 10A, B and C to s 
produce track 3. 

Figure 3D is a schematic drawing of the left atrium 
showing the use of the fourth guiding introducer for 
the left atrium as shown in Figures 1 1 A, B and C to 
produce track 4. w 
Figure 3E is a schematic drawing of the right atrium 
showing the use of the first guiding introducer for 
the right atrium as shown in Figures 5A and B to 
produce track 5. 

Figure 3F is a schematic drawing of the right atrium is 
showing the use of the second guiding introducer 
for the right atrium as shown in Figures 6A, B and C 
to produce track 6. 

Figure 3G is a schematic drawing of the right atrium 
showing the use of the third guiding introducer for 20 
the right atrium as shown in Figures 4A and B or an 
alternative use for the second guiding introducer for 
the right atrium as shown in Figures 6A, B and C to 
produce track 7. 

Figure 3H is a schematic drawing of the right atrium 2s 
showing the use of the third guiding introducer for 
the right atrium as shown in Figures 4A and B, or an 
alternative use of the second guiding introducer for 
the right atrium as shown in Figures 6A, B and C. to 
produce track 9. 30 
Figure 3 1 is a schematic drawing of the interatrial 
septum showing the use of guiding introducers for 
simultaneous ablation in the left and right atrium as 
shown in Figures 4A and B for the right atrium and 
Figures 7A, B and C or, alternatively, Figures 8A 35 
and B, for the left atrium to produce the two parallel 
tracks designated as track 8. 
Figure 3J is a schematic drawing of the right atrium 
showing the use of the guiding introducers in Fig- 
ures 4A and B to produce track 8 in the right atrium. 40 
Figure 3K is a schematic drawing of the left atrium 
showing the use of one of the guiding introducers 
used in Figure 31 in the left atrium, as shown in Fig- 
ures 7A, B and C, or an alternative use of the guid- 
ing introducer shown in Figures 8A and B, to 45 
produce track 8 in the left atrium. 
Figure 4A is a first view of the first guiding intro- 
ducer for the right atrium as used in Figures 3G, 31 
and 3J to produce track 7 and track 8 in the right 
atrium with the side port tubing, which is attached to so 
the proximal end of the guiding introducer, directly 
to the left of the guiding introducer but generally in 
the same plane thereof. 

Figure 4B is a second view of the first guiding intro- 
ducer for the right atrium rotated 90° clockwise from ss 
the position of Figure 4A such that the side port tub- 
ing is positioned over a portion of the first section of 
the first guiding introducer. 



Figure 5A is a first view of the second guiding intro- 
ducer for the right atrium for use as shown in Figure 
3E to produce track 5 with the side port tubing, 
which is attached to the proximal end of the guiding 
introducer, directly to the left of the guiding intro- 
ducer but generally in the same plane thereof. 
Figure 5B is a second view of the second guiding 
introducer for the right atrium of Figure 5A wherein 
the guiding introducer is rotated 90° clockwise from 
the position of Figure 5A such that the side port tub- 
ing is positioned over a portion of the first section of 
the second guiding introducer. 
Figure 6A is a first view of the third guiding intro- 
ducer for the right atrium for use as shown in Fig- 
ures 3F, 3G and 3H to produce tracks 6, 7 and 9 
with the side port tubing, which is attached to the 
proximal end of the guiding introducer, directly to 
the left of the guiding introducer but generally in the 
same plane thereof. 

Figure 6B is a second view of the third guiding intro- 
ducer for the right atrium of Figure 6A wherein the 
guiding introducer is rotated 90° clockwise from the 
position of Figure 6B such that the side port tubing 
is positioned on top of a portion of the first section 
of the third guiding introducer. 
Figure 6C is a third view of the third guiding intro- 
ducer for the right atrium of Figure 6A rotated 180° 
from the position of Figure 6A such that the side 
port tubing is directly to the right of the guiding intro- 
ducer but generally in the same plane thereof. 
Figure 7A is a first view of the first guiding intro- 
ducer for the left atrium for use as shown in Figures 
3A, 31 and 3K to produce track 1 and track 8 in the 
left atrium with the side port tubing, which is 
attached to the proximal end of the guiding intro- 
ducer, directly to the left of the guiding introducer 
but generally in the same plane thereof. 
Figure 7B is a second view of the first guiding intro- 
ducer for the left atrium as shown in Figure 7A 
rotated 90° counterclockwise such that the guiding 
introducer is positioned over the side port tubing. 
Figure 7C is a third perspective view of the first 
guiding introducer for the left atrium rotated 180° 
from the position of Figure 7B such that the side 
port tubing covers a portion of the first guiding intro- 
ducer. 

Figure 8A is the first view of an alternative guiding 
introducer for the left atrium to that shown in Fig- 
ures 7 A, 7B and 7C for use as shown in Figures 31 
and 3K to produce track 8 in the left atrium with the 
side port tubing, which is attached to the proximal 
end of the guiding introducer, directly to the left of 
the guiding introducer and generally in the same 
plane thereof. 

Figure 8B is the second view of the guiding intro- 
ducer for the left atrium as shown in Figure 8A 
rotated 90° clockwise such that the side port tubing 
covers a portion of the first portion of the guiding 
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introducer. 

Figure 9A is a first view of the second guiding intro- 
ducer for the left atrium for use as shown in Figures 
3B to produce track 2 with the side port tubing, 
which is attached to the proximal end of the guiding 5 
introducer, directly to the left of the guiding intro- 
ducer and generally in the same plane thereof. 
Figure 9B is a second view of the second guiding 
introducer for the left atrium as shown in Figure 9 A 
rotated 90° counterclockwise such that the guiding 
introducer is positioned over the side port tubing. 
Figure 9C is a third perspective view of the second 
guiding introducer for the left atrium rotated 180° 
from the position of Figure 9B such that the side 
port tubing attached to the proximal end of the guid- 
ing introducer is positioned over a portion of the 
second guiding introducer for the left atrium. 
Figure 1 0A is a first view of the third guiding intro- 
ducer for the left atrium for use as shown in Figure 
3C to produce track 3 with the side port tubing, 
which is attached to the proximal end of the guiding 
introducer, directly to the left of the guiding intro- 
ducer and generally in the same plane thereof. 
Figure 1 0B is a second view of the third guiding 
introducer for the left atrium of Figure 10A rotated 
90° counterclockwise such that the side port tubing 
is behind the first section of the third guiding intro- 
ducer. 

Figure 10C is a third view of the third guiding intro- 
ducer for the left atrium rotated 180° from the posi- 
tion shown in Figure 10A with the side port tubing 
directly to the right of the guiding introducer and 
wherein the straight section of the third guiding 
catheter is generally in the same plane thereof. 
Figure 11 A is a first view of the fourth guiding intro- 
ducer for the left atrium for use as shown in Figure 
3D to produce track 4 with the side port tubing, 
which is attached to the proximal end of the guiding 
introducer, directly to the left of the guiding intro- 
ducer and generally in the same plane thereof. 
Figure 11B is a second view of the fourth guiding 
introducer for the left atrium rotated 90° counter- 
clockwise from the position of Figure 1 1 A such that 
the side port tubing is behind the first section of the 
fourth guiding introducer. 

Figure 1 1 C is a third view of the fourth guiding intro- 
ducer for the left atrium rotated 180° from the posi- 
tion shown in Figure 1 1 A with the side port tubing to 
the right of the guiding introducer and the straight 
section of the fourth guiding catheter generally in 
the same plane thereof. 

(f) Detailed Description of the Preferred Embodiment 

A typical human heart includes a right ventricle, a 
right atrium, left ventricle and left atrium. The right 
atrium is in fluid communication with the superior vena 
cava and the inferior vena cava. The atrioventricular 



septum separates the right atrium from the right ventri- 
cle. The tricuspid valve contained within the atrioven- 
tricular septum communicates the right atrium with the 
right ventricle. On the inner wall of the right atrium 
where it is connected with the left atrium is a thin walled, 
recessed portion, the fossa ovalis. A detailed schematic 
drawing of the right atrium is shown in Figure 1 and a 
detailed schematic drawing of the left atrium is shown in 
Figure 2. In the heart of a fetus, the fossa ovalis is open, 
(patent foramen) permitting fetal blood to flow between 
the right and left atria. In most individuals, this opening 
closes after birth, but in as many as 25 percent of indi- 
viduals an opening (the patent foramen) still remains in 
place of the fossa ovalis between the right and left atria. 
Between the fossa ovalis and the tricuspid valve is the 
opening or ostium for the coronary sinus. The coronary 
sinus is the large epicardial vein which accommodates 
most of the venous blood which drains from the myocar- 
dium into the right atrium. 

In the normal heart, contraction and relaxation of 
the heart muscle (myocardium) takes place in an organ- 
ized fashion as electrochemical signals pass sequen- 
tially through the myocardium from the sinoatrial (SA) 
node to the atrialventricular ( AV) node and then along a 
well defined route which includes the His-Purkinje sys- 
tem into the left and right ventricles. Initial electric 
impulses are generated at the SA node and conducted 
to the AV node. The AV node lies near the ostium of the 
coronary sinus in the interatrial septum in the right 
atrium. The His-Purkinje system begins at the AV node 
and follows along the membranous interatrial septum 
toward the tricuspid valve through the atrioventricular 
septum and into the membranous interventricular sep- 
tum. At about the middle of the interventricular septum, 
the His-Purkinje system splits into right and left 
branches which straddle the summit of the muscular 
part of the interventricular septum. 

Sometimes abnormal rhythms occur in the atrium 
which are referred to as atrial arrhythmia. Three of the 
most common arrhythmia are ectopic atrial tachycardia, 
atria) fibrillation and atrial flutter. Atria! fibrillation can 
result in significant patient discomfort and even death 
because of a number of associated problems, including: 
(1) an irregular heart rate which causes the patient dis- 
comfort and anxiety, (2) loss of synchronous atrioven- 
tricular contractions which compromises cardiac 
hemodynamics resulting in varying levels of congestive 
heart failure, and (3) stasis of blood flow, which 
increases the vulnerability to thromboembolism. It is 
sometimes difficult to isolate a specific pathological 
cause for the atrial fibrillation although it is believed that 
the principle mechanism is one or a multitude of reentry 
circuits within the left and/or right atrium. Efforts to alle- 
viate these problems in the past have included signifi- 
cant usage of pharmacological treatments. While 
pharmacological treatments are sometimes effective, in 
some circumstances drug therapy is ineffective and fre- 
quently is plagued with side effects such as dizziness, 
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nausea, vision problems and other difficulties. 

tn the last few years surgical procedures have also 
been utilized in the treatment of atrial arrhythmia. The 
goal of these surgical procedures parallel that of the 
pharmacological treatments, to relieve both the subjec- 
tive symptoms of atrial arrhythmia as well as to normal- 
ize hemodynamics by restoring regular atrial 
contributions to the cardiac output. One method sug- 
gested requires isolation of the left atrium from the 
remainder of the heart by a surgical procedure. See 
Cox, J.L, et a!., "The Surgical Treatment of Atrial Fibril- 
lation," J. Thoracic and Cardiovascular Surgery, Vol. 
101, No. 4, p. 570 (1991). The initial incisions followed 
by the scar tissue left by such surgery effectively iso- 
lates the left atrium and, in some cases, provides some 
relief for the patient. Such relief can occur as long as the 
right atrium maintains adequate sinus rhythm. Various 
problems associated with this procedure, other than the 
maintenance of appropriate sinus rhythm, include 
thromboembolic risks. 

Another procedure for treatment of atrial arrhythmia 
involves the ablating of the His bundle. A permanent 
pacemaker is then installed, resulting in a regular ven- 
tricular beat. See Cox, J.L, et al. t The Surgical Treat- 
ment of Atrial Fibrillation," Journal of Thoracic and 
Cardiovascular Surgery, Vol. 101, No. 4, pp. 570-572 
(1991). However, because the atria may continue to 
fibrillate, normal cardiac hemodynamics are not 
restored and there is still vulnerability to thromboembo- 
lism. 

A newer surgical procedure designed by Guiraudon 
in 1985 results in the creation of a narrow corridor 
between the SA node and the AV node. See Guiraudon, 
G.M., et ai, Combined Sinoatrial Node/At ria i V entric ular 
Node Isolation; a Surgical Alternative t o His Purx jie 
Ablation in P atients with Atrial Fibrillation : Circulation 
72:(pt-2) III-220 (1985). This procedure isolates a nar- 
row corridor from the remainder of the atrial muscle tis- 
sue and can, in some circumstances, alleviate some of 
the problems associated with the atrial arrhythmia. 

A more recent, more complex surgical procedure, 
the "Maze" procedure, has also been designed to treat 
atrial arrhythmia. See Cox, J.L, et al., "The Surgical 
Treatment of Atrial Fibrillation," Journal of Thoracic and 
Cardiovascular Surgery. Vol 101 pp. 569-83 (1989). 
Appropriately placed atrial incisions are designed to 
interrupt the conduction routes of those areas in the 
atria that produce the most common reentrant circuits. 
The procedure is also designed to direct the sinus 
impulse from the sinus node to the AV node along a 
specified route. After the procedure, the entire atrial 
myocardium (except for the atrial appendages and pul- 
monary veins) is designed to be electrically active by 
providing for multiple blind alleys off the main conduc- 
tion route between the SA node and the AV node, 
thereby preserving atrial transport function postopera- 
tively. While this procedure has resulted in successful 
treatments for certain patients, there are significant 



potential risks due to the extensive nature of the sur- 
gery. 

The effectiveness of the "Maze" procedure is 
dependent upon the destruction of tissue within the 

5 atrium along specific lines or tracks to prevent the for- 
mation of reentry circuits while still allowing the atria to 
contract and permitting the return of normal atrio-ven- 
tricular conductivity. It has been discovered that similar 
success can be achieved without invasive surgery by 

10 the use of ablation procedures performed within the 
atria. However, to accomplish this procedure the abla- 
tion catheter must be positioned at pre-determined 
locations within the right and left atrium to ablate prede- 
termined tracks within the left and right atria, thus form- 

15 ing a natural barrier to the formation of the reentry 
circuits. In addition to the necessity of producing abla- 
tion tracks in well defined areas of the left and right atria, 
it is also critical for proper transmural lesion formation 
that adequate contact pressure be maintained between 

20 the ablation catheter electrode and the heart tissue to 
be ablated. 

The ablation catheters used to perform the ablation 
procedures produce scar tissue at the selected site 
within the atria. The energy necessary to scar or ablate 

25 the tissue can be provided by a number of different 
sources. Originally direct current was utilized to provide 
the energy for ablation procedures. More recently the 
preferred choice of energy source has been radio fre- 
quency energy (R.F.). Laser, microwave, ultrasound and 

30 fulgutronization procedures have also been utilized to 
perform ablation procedures. The preferred source of 
energy for the ablation procedures of the instant inven- 
tion is RF energy. 

One of the significant difficulties to performing any 

35 cardiac procedure in the atria is caused by the physiol- 
ogy of the atria themselves when beating, especially rf 
that beating is abnormal. The preferred procedure for 
the creation of ablation tracks within the left and right 
atria thus requires the precise positioning and contact 

40 pressure of the ablation catheter within the atria to 
ablate a predetermined track in the tissue of the atria. 
These lesions or tracks may be in the same locations as 
the incisions in the "Maze" procedure, but may also be 
positioned at different locations within the atria to pro- 

45 duce similar results. 

Mere introduction of an ablation catheter into either 
the left or right atrium without precise placement and 
precise contact pressure will not be sufficient to allow 
the creation of the desired ablation tracks. This precise 

so placement and contact pressure cannot be produced 
without the use of specialized precurved guiding intro- 
ducers to guide the ablation catheter to the correct loca- 
tion and to permit adequate pressure to be placed on 
the tip of the ablation catheter to produce an adequately 

55 ablated track 

An element of treatment of atrial arrhythmia also 
includes sensing of locations in the atria to efficiently 
and accurately map the atria. The physiology of the 
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heart and its beating also interferes with the effective- 
ness of mapping catheters. The guiding introducers of 
the instant invention can also assist in the precise 
placement of these mapping catheters. 

Medical practitioners often monitor the introduction 
of cardiac catheters and their progress through the vas- 
cular system by use of fluoroscopes. Unfortunately, 
fluoroscopes can not easily identify specific features in 
the heart, in general, and the critically important struc- 
tures of the right and left atrium in specific, thus making 
placement and utilization of an ablation catheter 
extremely difficult without a curved, guiding introducer. 
This placement is especially difficult as the beating 
heart is in motion, resulting in the catheter moving 
within the atria as blood is being pumped through the 
heart. The structure and shape of the guiding introduc- 
ers of the instant invention addresses and solves these 
problems and permits the precise placement necessary 
for accurate ablation procedures. 

The shaped guiding introducers position the map- 
ping and/or ablation catheter at the precise location 
necessary for the procedure automatically as a result of 
their shapes. The specially designed guiding introduc- 
ers are produced from conventional elongated cathe- 
ters. Although these guiding introducers are described 
as having multiple sections, preferably, they are pro- 
duced by a conventional introducer production proce- 
dure, formed into a single unitary structure. Additional 
features of these guiding introducers other than their 
unique shape include radiopaque tip markers and vents 
which will be discussed in more detail later. 

Although in the preferred embodiment a single 
guiding introducer is used to assist the ablation catheter 
in ablating a particular track within either the left or the 
right atrium, alternatively a pair or more guiding intro- 
ducers may be used in combination to create the appro- 
priate shaped guiding introducers. For example, a first 
shaped guiding introducer may be placed within a sec- 
ond shaped guiding introducer wherein the combination 
of the shape of the first and second guiding introducers 
operating together will create a plurality of different 
shapes depending upon the rotation of the first and sec- 
ond guiding introducer and the extent of the extension of 
the inner guiding introducer within the outer guiding 
introducer. 

Where a single guiding introducer is used for each 
procedure, each of the guiding introducers are used 
independently to guide the catheter along a separate 
track or tracks. With the precurved, guiding introducer 
holding the ablation catheter in a predetermined loca- 
tion, the ablation catheter then ablates a predetermined 
ablation track. More than one passage over a track may 
be necessary to fully ablate the track. Sensing elements 
within the catheter also can be used to sense activity 
along the track. After the ablation procedure is com- 
plete, this first shaped guiding introducer is removed 
and a second shaped guiding introducer is inserted in 
place thereof and the procedure is repeated with the 



ablation catheter to create the next ablation track. This 
procedure is then continued until there has been a full 
and completion ablation of all preselected ablation 
tracks in the heart. The choice of which shaped catheter 

5 to use first and in what order is. of course, determined 
by the individual medical practitioner. 

The choice of the selected tracks within the left and 
right atrium is determined generally from previous 
experimental and clinical data which has been gathered 

10 on the subject. See, for example, Cox, J.L., et aL. The 
Surgical Treatment of Atrial Fibrillation" J. Thoracic Car- 
diovasc. Sum.. 101:406-426 (1991). However, adjust- 
ment in the location of the ablation tracks and the 
number of tracks is clearly within the discretion of the 

15 medical practitioner. For example, the medical practi- 
tioner may choose to isolate completely the left atrium 
as suggested by Scheinman in Catheter-Induced Abla- 
tion of the Atrioventricular Junction to Control Refrac- 
tory Supraventricular Arrhythmias. JAMA 248: 851-5 

20 (1982). Alternatively, the medical practitioner may 
choose to form a "corridor" between the sino-atrial node 
and the AV node as suggested by Guiraudon in Guirau- 
don, G.M., et ai„ Co mb ined Sino- At rial N o de At ria-ven- 
tricular node isolation: A Surgical Alternative to His 

25 Bundle Ablation in Patients with Atrial Fibrillation. 72 (pt 
2); III 220 (1985). 

While the ablation and mapping procedures may 
commence either in the left or right atrium first, prefera- 
bly, the procedures begin in the right atrium, prior to 

30 breach of the interatrial septum. The ablation proce- 
dures in the right atrium are designed specifically to pre- 
vent the development of or to retard existing atrial flutter. 
They may also assist in the treatment of other atrial 
arrhthymia. The ablation tracks for the right atrium are 

35 designed to eliminate reentry circuits from forming, par- 
ticularly around the superior vena cava, the inferior vena 
cave and the right atrial appendage. Figure 1 shows a 
schematic drawing of the preferred ablation tracks 
within the right atrium listed as tracks 5, 6. 7, 8 and 9. 

40 Fewer or more ablation tracks may be created depend- 
ing on the choice of the medical practitioner. The choice 
as to which tracks are done first is also left to the discre- 
tion of the medical practitioner 

The ablation track in the interatrial septum in the 

45 right atrium designated as track 8 is preferably pro- 
duced at the same time that a corresponding ablation 
track in the interatrial septum in the left atrium is pro- 
duced. See Figure 1, track 8, Figure 2, track 8 and Fig- 
ures 31, 3J and 3K. The preferred procedure for 

so producing these particular ablation tracks uses inter- 
catheter ablation techniques, one catheter using a par- 
ticularly preferred guiding catheter for use in the left 
atrium and a second catheter using a particularly pre- 
ferred guiding introducer to perform the ablation proce- 
ss dure along the interatrial septum in the right atrium. The 
track runs from the limbus of the fossa ovalis, superior to 
the septal roof to join the track produced by the first 
guiding introducer for the left atrium (Figure 2, track 1) 



7 



13 



EP 0 670 168 B1 



14 



and Figure 1 , track 6 in the right atrium. This is possible 
because the track in the left atrium and that in the right 
atrium are on either side of the interatrial septum. Pref- 
erably these tracks are produced after the remaining 
right side tracks are produced. 

While no specifically shaped guiding introducer is 
necessary for this procedure in the right atrium, as it can 
be done using conventional f luoroscope techniques, a 
guiding introducer with the minimal curve is preferably 
used to guide the catheter along track 8 in the right 
atrium. See Figure 1 . The guiding introducer to produce 
this track within the right atrium is preferably divided into 
two sections. Each section is preferably merged with the 
remaining section to form a continuous guiding intro- 
ducer, preferably formed in a single production process. 
See Figures 4A and 4B and Figures 3 1 and 3 J. This 
guiding introducer is the same guiding introducer dis- 
closed in Figure 2 of copending application 08/146,744 
(EP 0650741 which is a document falling within the 
terms of Arl.54(3)EPC) assigned to a common 
assignee. The first section of this guiding introducer is a 
conventional, generally elongated hollow straight intro- 
ducer section of sufficient length for introduction into the 
patient and for manipulation from the point of insertion 
to the specif ic desired location within the right atrium of 
the heart Merged with the distal end of the first section 
of this guiding introducer is a second section which is 
comprised of a curved section curving to the left as 
shown in Figure 4A. The angle of this curve is from 
about 45° to about 55° and preferably about 60°. The 
radius of the curve is from about 0.50 to about 2.00 cm. 
and preferably from 1.00 to about 2.00 cm. The overall 
length of this curved section is from about 0.20 to about 
2.00 cm. and preferably from about 0.50 to about 1 .00 
cm. The third section of the guiding introducer is 
merged with the distal end of the second section. The 
third section is comprised of a generally straight section 
directed at an angle of about 40° to about 60° from the 
direction of the first section as shown in Figure 4A and 
has an overall length of about 0.50 cm. to about 3.00 
cm. 

The ablation track of the left atrium which is pro- 
duced at the same time as the ablation track for the right 
atrium, shown as track 8 on Figure 2, is made beginning 
at the limbus of the fossa ovalis superior to the septal 
roof to join track number 1 shown on Figure 2. This track 
is also designated as track 8 on Figure 3K. The guiding 
introducer used to produce this track within the left 
atrium is shown in Figures 7A, 7B and 7C. The first sec- 
tion of the first guiding introducer is a conventional, gen- 
erally elongated hollow, straight section of sufficient 
length for introduction into the patient and for manipula- 
tion from the point of insertion to the specific desired 
location within the left atrium of the heart Merged with 
the distal end of the first section of the first shaped guid- 
ing introducer is the second section which is comprised 
of a curved section and a straight section. The curved 
section is curved to the left when placed in the position 



shown in Figure 7A. The inner angle of this curve is from 
about 60° to about 80° and more preferably from about 
65° to about 75°. The radius of this curve is from about 
0.30 in. to about 0.70 in. and preferably from about 0.40 

5 in. to about 0.60 in. At the end of this curve is the 
straight section which is from about 0.40 to about 1 .00 
in. in length and preferably from about 0.40 to about 
0.85 in. The third section of this first shaped, guiding 
introducer is merged with the distal end of the straight 

10 section of the second section. The third section is com- 
prised of a curved section and a straight section. The 
curved section curves backward in relation to the first 
section as shown in Figure 7A at an angle of about 80° 
to about 100 p as shown in Figures 7B and 7C and pref- 

15 erably from about 85° to about 95° with a radius of about 
0.20 in. to about 0.40 in. and preferably from about 0.25 
to about 0.35 in. At the end of this curve is the final 
straight section whose length is from about 0.25 to 
about 0.65 in. and preferably from about 0.40 to about 

20 0.50 in., ending in the distal tip of the catheter. 

Alternatively, to produce track 8 in the left atrium, 
the guiding introducer as disclosed in copending appli- 
cation no. 08/147,168 (EP-A 0656217 which is a docu- 
ment falling within the terms of Arl.54(3)EPC), Figure 3 

25 (assigned to a common assignee) may be used. This 
guiding introducer is comprised of a first, second and 
third section. See Figures 8A and 8B. The first section is 
a conventional, generally elongated hollow, straight 
introducer section of sufficient length for introduction 

30 into the patient and for manipulation from the point of 
insertion to the specific desired location within the 
heart. Merged with the distal end of the first section of 
the sheath is the second section which is curved in a 
compound curve curving first upward in a first longitudi- 

35 nal curve and simultaneously curving to the left in a sec- 
ond longitudinal curve. The first longitudinal curve has a 
radius of from about 0.50 cm. to about 2.00 cm. and 
preferably from about 0.50 cm. to about 1.50 cm. The 
arc of the first longitudinal curve is preferably from about 

40 40° to about 60° and more preferably from about 45° to 
about 55°. The second longitudinal curve of the second 
section contains a radius from about 0.50 cm. to about 
4.00 cm. and preferably from about 0.50 cm. to about 
2.00 cm. The third section of the guiding introducer is a 

45 third longitudinal curve wherein the plane of the third 
section is angled upward at an angle of approximately 
40° to about 60° and preferably about 45° to about 55° 
wherein substantially all of said third section co-planar 
(at least within 15° coplanar). The arc of this longitudi- 

50 nally curved section of the third section has an arc of 
about 35° to about 55°. preferably from 40° to about 50°. 

The distal tip of all guiding introducers may be, and 
preferably will be, tapered to form a good transition with 
a dilator. This tapering is preferably less than 10° and 

55 more preferably about 4° to about 7°. The guiding intro- 
ducers preferably may also contain one or a multitude of 
radiopaque tip marker bands near the distal tip of the 
introducer. These guiding introducers also preferably 
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contain one or a plurality of vents near the distal tip of 
the guiding introducer, preferably three or four such 
vents. The vents are preferably located no more than 
about 1 .00 in. from the tip of the guiding introducer and 
more preferably 0.10 to about 1 .00 in. from the tip. The 5 
size of these vents should be in the range of about 40 to 
about 60/1000 of an inch in diameter. These vents are 
generally designed to prevent air embolisms from enter- 
ing the guiding introducer caused by the withdrawal of 
the catheter contained within the guiding introducer in 
the event the distal end of the guiding introducer is 
occluded. For example, if the tip of the guiding intro- 
ducer is placed against the myocardium and the cathe- 
ter located within the guiding introducer is withdrawn, a 
vacuum may be created within the guiding introducer if 
no vents are provided. If such vacuum is formed, air 
may be forced back into the guiding introducer by the 
reintroduction of the catheter into the lumen of the guid- 
ing introducer. Such air embolisms could cause signifi- 
cant problems in the patient, including the possibility of 
a stroke, heart attack or other such problems common 
with air embolisms in the heart. The addition of vents 
near the distal tip of the guiding introducer prevents the 
formation of such vacuum by permitting fluid, presuma- 
bly blood, to be drawn into the lumen of the guiding 
introducer as the catheter is being removed from the 
guiding introducer, thus preventing the possibility of for- 
mation of air embolisms within the guiding introducer. 

The guiding introducers may be made of any mate- 
rial suitable for use in humans which has a memory or 
permits distortion from, and substantial return to, the 
desired three dimensional or complex multiplanar 
shape. For the purpose of illustration and not limitation, 
the internal diameter of the guiding introducer may vary 
from about 6 to about 10 "French" (1 French equals 1/3 
of a millimeter). Such guiding introducer can accept 
dilators from about 6 to about 10 French and appropri- 
ate guidewires. Obviously, if larger or smaller dilators or 
catheters are used in conjunction with the guiding intro- 
ducers of the instant invention, modifications in size or 
shape can be made to the instant guiding introducers. 

Variations in size and shape of the guiding introduc- 
ers are also intended to encompass pediatric uses for 
the guiding introducers of the instant invention, although 
the preferred uses are for adult human hearts. It is well 
recognized that pediatric uses may require reductions in 
size of the various sections of the guiding introducer, in 
particular the first section, but without any significant 
modification to the shape or curve of the guiding intro- 
ducer. 

In addition, variations in size or shape of the guiding 
introducers are also intended to encompass the special- 
ized situations that sometimes occur in patients with 
enlarged and rotated hearts. 

The second guiding introducer for use in the right 
atrium is shown in Figures 5A and 5B. This is the same 
shaped guiding introducer shown in Figure 4 in pending 
application Serial No. 08/147,168 (EP-A-0656217), 



assigned to a common assignee. It is designed to ablate 
the isthmus of tissue separating the tricuspid valve from 
the inferior vena cava. See Figure 2. track 5 and Figure 
3E. Once this ablation is complete, reentry circuits are 
prevented from forming around the tricuspid valve or the 
superior and inferior vena cava. This guiding introducer 
is also divided into three sections. The first section is a 
conventional generally elongated hollow straight intro- 
ducer section of sufficient length for introduction into the 
patient and for manipulation from the point of insertion 
to the specific desired location within the heart. Merged 
with the distal end of the first section of the guiding intro- 
ducer is the second section which is curved in a com- 
pound curve curving first upward in a first curve as 
shown in Figure 5B and simultaneously curving to the 
left in a second curve. The first longitudinal curve has a 
radius of from about 0.50 cm. to about 2.00 cm. and 
preferably from about 0.50 to about 1.50 cm. The inner 
angle of the first longitudinal curve is preferably from 
about 140° to about 120° and preferably from about 
135° to about 125°. The second longitudinal curve of 
the second section contains a radius from about 0.50 
cm. to about 4.00 cm. and preferably from about 0.50 to 
about 2.00 cm. The angle of the second longitudinal 
curve is preferably to the right as shown on Figure 5A 
from about 70° to about 110° and preferably from about 
80° to about 1 00°. The third section of the guiding intro- 
ducer is merged with the distal end of the second sec- 
tion. The third section is a third curved section wherein 
the plane of the third section is angled upward at an 
angle of approximately 40° to about 60° and more pref- 
erably about 45° to about 55° from the plane of the first 
section wherein substantially all of the third section is 
coplanar. See Figures 5A and 5B. The arc of the curve 
of this third section has a radius of about 80° to about 
100° and preferably from about 85° to about 95°. 

The third ablation track in the right atrium runs 
along the crista terminalis around the superior and infe- 
rior vena cava. See Figure 1, track 6 and Figure 3F. 
Along with the first track in the right atrium in Figure 1, 
track 5, this track is designed to prevent the formation of 
reentry circuits around the superior and inferior vena 
cava. The third right side guiding introducer to produce 
this ablation track also has a preferred shape. This guid- 
ing introducer is divided into three sections as shown in 
Figures 6A, 6B and 6C. (Each of the remaining guiding 
introducers will also be shown in three different views. In 
each of the views the guiding introducers will be 
secured to a valve for attachment to a conventional tub- 
ing and stop cock. In each such arrangement, the shape 
of the guiding introducer will be described making refer- 
ence to its position in relation to the side port tubing 
where the proximal end of the guiding introducer is 
secured in place.) In the first of these three figures, the 
side port is generally in the plane of the first straight 
section of the guiding introducer but directed 90° to the 
left (see Figure 6A). In the second drawing, the side port 
is rotated 90° clockwise such that the stop cock and the 
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remaining portion of the tubing appear to cover a por- 
tion of the f irst section of the guiding introducer (see Fig- 
ure 6B). The third drawing (Figure 6C) rotates the side 
port tubing 90° further clockwise, such that it is once 
again generally in the same plane as the first section of 5 
the guiding introducer but with the side port tubing on 
the right side of the drawing. See Figure 6C. (Similar 
arrangements of the guiding introducers with the side 
port tubing are used with the remaining guiding intro- 
ducers to assist in description.) 

The first section of the third guiding introducer for 
the right atrium is a conventional, generally elongated 
hollow straight introducer section of sufficient length for 
introduction into the patient and for manipulation from 
the point of insertion to the specific desired location 
within the right atrium of the heart. Merged with the dis- 
tal end of the first section of the second shaped, guiding 
introducer is a second section which is comprised of a 
curved section, curving to the right as shown in Figure 
6B. The inner angle of this curve is from about 170° to 
about 150° and preferably from about 165° to about 
150°. The radius of the curve is from about 1 .50 to 2.00 
in. and preferably from about 1.65 to about 1.85 in. At 
the end of this curve begins the third section which is 
first a generally straight section of about 1 .00 to 1 .60 in. 
and preferably from about 1.25 to about 1.40 in. in 
length, concluding in a curve to the right as shown in 
Figure 6C (or to the left in Figure 6A) at an inner angle 
of about 70 to about 1 1 0° and preferably from about 80 
to about 100°. The radius of this curve is from about 
0.30 to about 0.50 in. and preferably from about 0.35 to 
about 0.40 in. At the end of this curve is the distal tip of 
the guiding introducer. Preferably the overall length of 
this curved section of the third section beginning at the 
curve and extending to the distal tip is from about 0.40 
to about 0.70 in. and more preferably from about 0.50 to 
about 0.60 in. The distal tip of this introducer may and 
preferably will be tapered to form a good transition with 
a dilator. In addition, tip markers and vents may be pro- 
vided and preferably are provided near the distal tip of 
the introducer as has been previously described. 

Two additional tracks are produced in the right 
atrium. These are designated as tracks 7 and 9 on Fig- 
ure 1 . Track 7 runs along the atrio-septal wall between 
the medial aspect of the superior vena cava and the 
inferior vena cava. This track assists in preventing the 
formation of reentry circuits around the superior and 
inferior vena cavas. The last track runs from the medial 
aspect of the superior vena cava near the end of the 
track made near the crista terminalis running anterior to 
the tip of the right atrial appendage. This track assists in 
preventing the formation of reentry circuit around the 
right atrial appendage. Both of these tracks can be pro- 
duced either by using the first guiding introducer for the 
right atrium which is used to produce track 8 as shown 
in Figures 4A and 4B or the third guiding introducer for 
the right atrium which is used to produce the crista ter- 
minalis track designated as 6 on Figure 1 as shown in 



Figures 6A, 6B and 6C. No additional description of 
these guiding introducers is necessary. 

The guiding introducers for use in the left atrium will 
now be discussed in detail. The first guiding introducer 
for use in the left atrium is designed to isolate the left 
atrial appendage from the left pulmonary veins. Thus, 
the first shaped, guiding introducer is designed to assist 
the ablation catheter in the creation of an ablation track 
running from the mitral valve and the atrioventricular 
groove at a point anterior to the left pulmonary veins to 
the interatrial septum. See Figure 2, track 1 and Figure 
3A. While preferable, all four tracks are necessary for 
complete ablation of reentry circuits, it is possible that 
relief of atrial ftorillation in the left atrium may be 
achieved by use of only this first track. 

The first guiding introducer for use in the left atrium 
is preferably the same guiding introducer used to pro- 
duce the ablation track 8 in the left atrium in the intera- 
trial septum which corresponds with track 8 in the right 
atrium. See Figures 31 and 3K and Figures 7A, 7B and 
7C. 

The second guiding introducer for the left atrium is 
used to isolate the left pulmonary veins from the right 
pulmonary veins. See Figure 2, track 2 and Figure 3B. 
The ablation track created by use of the second guiding 
introducer is located roughly parallel to that of the track 
created by the first shaped, guiding introducer with the 
ablation catheter. The track runs from the mitral valve in 
the atrioventricular groove to the interatrial septum but 
between the right and left pulmonary veins. The shape 
of the second guiding introducer is similar to that of the 
first guiding introducer. The second guiding introducer is 
also divided into three sections. Referring now to Fig- 
ures 9A, 9B and 9C for three views of the second guid- 
ing introducer, the first section is a conventional, 
generally elongated hollow, straight introducer section 
of sufficient length for introduction into the patient and 
for manipulation from the point of insertion to the spe- 
cific desired location within the left atrium of the heart. 
Merged with the distal end of the first section of the first 
shaped, guiding introducer is a second section which is 
comprised of a curved section and a straight section. 
The curved section is curved to the left and downward 
when placed in the position shown in Figure 9A. The 
inner angle of this curve is from about 40 to about 80° 
and more preferably from about 50 to about 70°. The 
radius of this curve is from about 0.30 in. to about 0.50 
in. and preferably from about 0.35 in. to about 0.40 in. At 
the end of this curve is the straight section from about 
0.50 in. to about 1.00 in. in length and preferably from 
about 0.70 in. to about 0.80 in. The third section of this 
second shaped, guiding introducer is merged with the 
distal end of the straight section of the second section. 
The third section is comprised of a curved section and a 
straight section. The curved section curves backward in 
relation to the first section when placed as shown in Fig- 
ure 9A and to the left as shown in Figure 9B with the 
measure of the angle being about 80 to 100° and pref- 
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erably from about 85 to 95° with a radius of about 0.25 
to about 0.40 in. and preferably from about 0.30 to about 
0.40 in. At the end of this curve is the short straight sec- 
tion whose length is from about 0.30 to about 0.70 in. 
and preferably from about 0.40 to about 0.60 in., ending 5 
in the distal tip of the catheter. The distal tip of this sec- 
ond shaped, guiding introducer may be, and preferably 
will be. tapered to form a good transition with a dilator as 
with the first guiding introducer. In addition, tip markers 
and vents may be provided near the distal tip of the 
guiding introducer as has been previously described. 

Referring now to Figures 10A, 10B and 10C for 
three different views, the third guiding introducer for use 
in the left atrium has a significantly different shape than 
the first two guiding introducers for the left atrium. It is 
specifically designed to complete the isolation of the left 
interior pulmonary vein and surrounding tissue from the 
remaining portion of the left atrium. See Figure 2. track 
3 and Figure 3C. It is designed to assist in the creation 
of an ablation track running from a point superior and 
lateral from the left inferior pulmonary vein and extends 
between the left pulmonary veins to intersect with the 
tracks created by the ablation catheters when used with 
the first and second guiding introducers for the left 
atrium. 

The third guiding introducer is comprised of a first, 
second and third section. See Figures 10A, 10B and 
10C. The first section of this third guiding introducer is a 
conventional generally elongated hollow, straight intro- 
ducer section of sufficient length for introduction and for 
manipulation from the point of insertion to the specific 
desired location within the left atrium. Merged with the 
distal end of the first section is the second section which 
is comprised of a compound curve and a straight sec- 
tion. The compound curve of the second section is 
curved first to the left in a first curve in relation to the first 
straight section, as shown in Figure 10A and simultane- 
ously curving backward in relation to the first section in 
a second curve (or to the right as shown in Figure 10B). 
The first curve has a radius of about 0.40 in. to about 
0.60 in. and preferably from about 0.45 to about 0.55 in. 
The inner angle of the first curve is preferably from 
about 155° to about 115° and preferably from about 
140° to about 120°. The second curve of this second 
section has a radius of about 0.15 to about 0.45 in. and 
preferably from about 0.20 to about 0.30 in. The inner 
angle of this second curve is from about 120° to about 
160° and preferably from about 130° to about 1 50°. The 
straight portion of this second section of this third guid- 
ing introducer begins at the end of this compound curve 
and is about 1.20 in. to about 1.50 in. and preferably 
from about 1 .30 to about 1 .50 in. in length. At the end of 
this straight section begins the third section which is 
comprised of a curved section and a straight section. 
The curved section curves at an inner angle of about 
1 55° to about 1 15°, preferably about 1 40° to about 120° 
as shown in Figure 10A and has a radius of about 0.40 
to about 0.60 in. This curve is in the same plane as the 



straight portion of the second section. At the end of this 
curve is the straight section ending in the distal tip of the 
guiding introducer. This straight section is relatively 
short, preferably about 0.20 to about 0.40 in. Preferably, 
it is tapered to form a good transition with a dilator. As 
with the other guiding introducers, radiopaque tip 
marker bands may be used as well as preferably vents 
near the distal tip. 

The fourth guiding introducer for the left atrium is 
specifically designed for use in the left atrium to isolate 
the right inferior pulmonary vein from the right superior 
pulmonary vein. It is designed to assist in the creation of 
an ablation track running from the posterior aspect of 
the interatrial septum, anterior between the right supe- 
rior and inferior pulmonary veins to intersect the second 
track. See Figure 2, track 4 and Figure 2D. 

The shape of the fourth guiding introducer is differ- 
ent from that of the first three guiding introducers for the 
left atrium and is comprised of a first, second and third 
sections. See Figures 1 1 A, 1 1 B and 1 1 C for three differ- 
ent views. The first section is a conventional generally 
elongated hollow, straight introducer section of suffi- 
cient length for introduction into the patient and for 
manipulation from the point of insertion to the specific 
desired location within the left atrium. Merged with the 
distal end of this first section is the second section 
which is comprised of a compound curved section and 
a straight section. The compound curved section curves 
first to the left in relation to the first section as shown in 
Figure 11 A in a first curve and simultaneously curves 
backward away from the first section (or to the right as 
shown in Figure 1 1 B) in a second curve. The first curve 
has an inner angle of about 155° to about 105°, prefer- 
ably from about 140° to about 120° with a radius of 
about 0.25 to about 0.50 in. and preferably from about 
0.30 to about 0.40 in. The second curve has an inner 
angle of about 155° to about 125° and preferably from 
about 150° to about 130° with a radius of about 0.30 to 
about 0.70 in. and preferably from about 0.40 to about 
0.60 in. At the end of the compound curved section of 
the second section is the straight section of the second 
section of the fourth guiding introducer which is from 
about 1.00 to about 2.00 in. and preferably from about 
1 .20 to about 1 .50 in. in length. At the end of this straight 
section is the third section, which is comprised of a 
curved section ending in the distal tip of the guiding 
catheter. The curved section curves to the left in an arc 
from the plane of the first section as shown in Figure 
1 1 A at an inner angle of about 40° to about 80° and 
preferably from about 50° to about 70° with a radius of 
about 0.30 to about 0.50 in. and preferably from about 
0.35 to about 0.40 in. As with the first, second and third 
guiding introducers for the left atrium, radiopaque tip 
marker bands may be used as well as preferably vents 
near the distal tip of the fourth guiding introducer. 

The combined effect of these four ablation tracks 
along with the ablation track along the interatrial septum 
will be the segregation of the left atrium into five discreet 
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sections that do not directly communicate electrically 
with each other. Specifically the small section of tissue 
around the left inferior pulmonary vein is isolated from 
the remaining portions of the left atrium. However, each 
of the other sections are able to undergo electrical activ- 5 
ity or contraction moderated by the prevailing sinus rate. 
Based on experimental data and sensing operations, 
the number of ablation procedures may be reduced or 
increased. 

While the preferred procedure in the left atrium cre- 
ates five tracks, additional track may be necessary 
especially if the heart is enlarged. Alternatively, fewer 
ablation procedures may be necessary under some cir- 
cumstances depending on the needs of the particular 
patient. 

Ablation procedures in the left atrium alone may be 
adequate to relieve the symptom of atrial arrhythmia. If 
so, no ablation procedures may be necessary in the 
right atrium. However, for the effective ablation of atrial 
fibrillation, ablation procedures should also occur in the 
right atrium. 

In operation, a modified Seldinger technique is nor- 
mally used for the insertion of the guiding introducers 
and ablation catheters into the body. Using this proce- 
dure, a small skin incision is made at the appropriate 
location to facilitate the catheter or dilator passage. 
Subcutaneous tissue is then dissected, followed by a 
puncture of the vessel with an appropriate needle with 
stylet positioned at a relatively shallow angle. The nee- 
dle is then partially withdrawn and reinserted at a 
slightly different angle into the vessel making sure that 
the needle remains within the vessel. The soft flexible 
tip of an appropriate size guidewire is then inserted 
through, and a short distance beyond, the needle into 
the vessel. Firmly holding the guidewire in place, the 
needle is removed. The guidewire is then advanced 
through the vessel into the right femoral vein and 
through the inferior vena cava into the right atrium. (The 
preferred procedure uses the inferior approach to the 
right and left atria. Procedures for the retrograde and 
superior approach to the left atrium and superior 
approach to the right atrium can also be used. However, 
the shapes of the guiding introducers must be modified 
to adjust for the alternative approach.) With the wire 
guide in place, the dilator is then placed over the wire 
with the first guiding introducer to be used placed over 
the dilator. The dilator and this guiding introducer gener- 
ally form an assembly to be advanced together along 
the guidewire into the inferior vena cava. After insertion 
of the assembly, the guidewire is then withdrawn. 

The first guiding introducer for use in the right 
atrium is then passed over the guidewire to perform 
ablation and mapping procedures in the right atrium. 
The purpose of the ablation tracks in the right atrium is 
to prevent the formation of reentry circuits around the 
superior and inferior vena cava and the tricuspid valve, 
as well as to isolate the right atrial appendage. In the 
preferred procedure, the ablation tracks in the right 



atrium are first produced prior to production of the abla- 
tion track of the left atrium. See Figure 1. While the 
order of ablation of the tracks in the right atrium is not 
critical, the preferred order of the tracks as shown in Fig- 
ure 1 is track 5, 6, 7, 9 and 8. Several passes along 
each track may be necessary to achieve complete abla- 
tion. Sensing catheters can also be used in the right 
atrium to assure that complete ablation has been 
accomplished. Once it has been determined that ade- 
quate ablation has occurred, the last guiding introducer 
for the right atrium is removed to complete the process 
for the treatment of atrial arrhythmia in the right atrium. 

After the procedures are completed in the right 
atrium, the last right side guiding introducer is removed 
and a Brockenbrough needle or trocar is then inserted 
through the lumen of the dilator to the right atrium to be 
used to create an opening through the interatrial sep- 
tum, preferably at the fossa ovaiis. (This procedure is 
used for insertion of the guiding introducers into the left 
atrium. The penetration of the interatrial septum will 
preferably be performed prior to completion of the right 
atrium procedures to permit the formation of a specific 
ablation track (See Figure 2, track 8) in the left atrium at 
the same time the parallel track (Figure 1, track 8) is 
formed in the right atrium. The entire assembly (dilator 
and Brockenbrough needle) passes through the vena 
cava into the right atrium so that the tip rests against the 
interatrial septum at the level of the fossa ovaiis. The 
Brockenbrough needle is then advanced within the dila- 
tor to reach the fossa ovaiis. After an opening is made 
through the interatrial septum, the needle, dilator and 
first guiding introducer for the left atrium are advanced 
into the left atrium. After the first guiding introducer for 
the left atrium is advanced through the interatrial sep- 
tum into the left atrium, the Brockenbrough needle and 
dilator are removed leaving the first guiding introducer in 
the left atrium. The ablation catheter is then advanced 
through the lumen of the guiding introducer and is 
placed at the location within the left atrium which is cre- 
ated by the unique shape of the first guiding introducer. 
The choice of the guiding introducer to be used will 
depend on the procedure to be used by the medical 
practitioner. Several passes across each preferred track 
may be necessary to effectively ablate the entire track. 
In the preferred procedure the four ablation guiding 
introducers are used in sequence one through four (see 
Figure 2 and Figures 3A, 3B, 3C and 3D) to produce 
tracks 1,2,3 and 4 in order. Obviously, modif ications in 
the sequence of use of the guiding introducers can be 
made by the medical practitioners. When disconnecting 
the ablation source from the ablation catheter and con- 
necting the catheter to the sensing equipment, a sepa- 
rate electrophysiology sensing catheter may be used 
with one or more of the shaped guiding introducers to 
sense or map locations within the left atrium to deter- 
mine whether an adequate ablation track has been cre- 
ated. As previously discussed, the procedure in the left 
atrium is designed to segregate the left atrium into five 
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discreet segments that do not directly communicate 
with each other, but do communicate with the S. A. node. 
In addition, it is designed to segregate the tissue around 
the left interior pulmonary vein from ail of the remaining 
tissue of the left atrium. By this procedure discreet path- 5 
ways or corridors are created which will prevent or limit 
the formation of reentry circuits within the left atrium. 
While the location of specific tracks may change 
depending on the conditions of the individual heart, the 
general procedure as set forth above is the preferred 10 
procedure to achieve the results desired for the left 
atrium. 

By choice of the desired guiding introducer in coor- 
dination with fluoroscopic viewing, the distal portion of 
the appropriate guiding introducer can be manipulated 15 
to direct the distal end of the mapping and/or ablation 
catheter which is placed within the lumen of the guiding 
introducer to a specific surface within the left or right 2. 
atrium. In addition, by providing sufficient rigidity and 
support, as the guiding introducer is held in place by the 20 
various anatomical structures of the heart, as well as 
the vascular surfaces, the distal end of the guiding intro- 
ducer can be maintained at that fixed location or surface 
position of the endocardial structure to permit the 3. 
appropriate ablation. The precise location of the abla- 25 
tion catheter tip is important as there will be no dilution 
of the energy delivered due to the unfocused energy 
being dissipated over the entire cardiac chamber and 
lost in the circulating blood by a constantly moving tip of 
the ablating catheter. This permits a significantly 30 
reduced amount of energy to be applied during the abla- 
tion procedure. Further, time used to perform the proce- 
dure is significantly reduced over procedures where no 4. 
guiding introducer is used. In addition, by this ablation 
procedure the same types of destruction of the discrete 35 
tracks can be achieved as have been accomplished, for 
example, in surgical applications such as by use of the 
"Maze" procedure, the corridor procedure and other 
such surgical procedures. 

40 

Claims 

1. A guiding introducer for use in the adult human 
heart comprised of a first second and third sec- 
tions, wherein the first section is a generally elon- 45 
gated hollow straight catheter section ending in a 
distal end. wherein 

(a) the second section is merged with the distal 

end of the first section and is comprised of a so 5. 
curved section ending in a distal end, and 
wherein the third section is merged with the 
distal end of the second curved section and is 
comprised of a generally straight section and a 
curved section ending in a distal end of the 55 
guiding introducer; or 

(b) the second section is merged with the distal 



end of the first section and is comprised of a 
curved section and a straight section ending in 
a distal end, and wherein the third section is 
merged with the distal end of the second sec- 
tion and is comprised of a second curved sec- 
tion and a third straight section ending in a 
distal end of the guiding introducer; 
wherein the guiding introducers do not have 
the following combination of features: 

the second section of the guiding intro- 
ducer to be used in the right atrium of a 
human heart being curved in a longitudinal 
curve with a radius of about 0,5 cm to 
about 2,5 cm to form an arc of approxi- 
mately 40 to 60 degrees, 

The guiding introducer of Claim 1, Alternative (a), 
wherein the second curved section has an inner 
angle of from about 170° to about 150°, and 
wherein the radius of that angle is from about 1.50 
to about 2.00 in. 

The guiding introducer of Claim 1, Alternative (a), 
wherein the generally straight section of the third 
section is from about 1.00 to about 1.60 in. in 
length, wherein the inner angle of the curved sec- 
tion of the third section is from about 70° to about 
1 1 0° with a radius from about 0.30 to about 0.50 in. 
and wherein the overall length of the third section is 
from about 0.40 to about 0.70 in. 

The guiding introducer of Claim 1, Alternative (b), 
wherein the curved section of the second section is 
curved in a compound curve, curving first in relation 
to the first section in a first curve and simultane- 
ously curving from the first section in a second 
curve, wherein the first curve has an inner angle of 
about 155° to about 105°, and a radius of about 
0.25 to about 0.50 in., wherein the second curve 
has an inner angle of about 155° to about 125° with 
a radius of about 0.30 to about 0.70 in., wherein the 
straight section of the second section is from about 
1 .00 to about 2.00 in. in length and wherein the third 
section curves to the left in an arc from the plane of 
the first section with an inner angle of about 40° to 
about 80° and a radius of about 0.30 to about 0.50 
in. 

The guiding introducer of Claim 1, Alternative (b), 
wherein the curved section of the second section is 
curved at an inner angle of about 60° to about 80°, 
preferably about 50° to about 70°. with a radius of 
about 0.30 to about 0.70 in., preferably about 0.30 
to about 0.50 in. wherein the straight section of the 
second section is from about 0.50 to about 1 .00 in. 
in length, wherein the curved section of the third 
section is curved in an angle of about 80° to about 
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100° with a radius of about 0.20 to about 0.40 in., 
perferably about 0.25 to about 0.40 in., and wherein 
the straight section of the third section has a length 
of about 0.25 to about 0.60 in., or about 0.30 to 
about 0.70 in. 

6. The guiding introducer of Claim 1, Alternative (b), 
wherein the curved section of the second section is 
curved in a compound curve, curving first in a first 
curve in relation to the first section and simultane- 
ously curving in relation to the first section in a sec- 
ond curve, wherein the first curve of this compound 
curve has a radius of about 0.40 to about 0.60 in. 
with an inner angle of about 155° to about 115°, 
wherein the second curve of the compound curve 
of the second section has a radius of about 0.15 to 
about 0.45 in. and an angle of about 120° to about 
160°, wherein the straight portion of the second 
section is from about 1.20 to about 1.50 in. in 
length, wherein the curved section of the third sec- 
tion curves in an angle of about 155° to about 115° 
with a radius of about 0.40 to about 0.60 in., and 
wherein the straight section of the third section is 
from about 0.20 to about 0.40 in. in length. 

7. The guiding introducer according to any one of 
claims 1 to 6 for use with mapping and/or ablation 
catheters in the right and/or left atria of the human 
heart for the diagnosis and/or treatment of atrial 
fibrillation, atrial f lutter or atrial arrhythmia. 

PatentansprOche 

1 . (Ein-)Fuhrungsvorrichtung zur Verwendung im Her- 
zen eines Erwachsenen, enthaltend einen ersten, 
einen zweiten und einen drrtten Abschnitt, worin 
der erste Abschnitt einen allgemein langgestreck- 
ten geraden hohlen Katheterabschnitt darstellt, der 
in einemdistalen Ende endet, worin 

(a) der zweite Abschnitt mit dem distalen Ende 
des ersten Abschnrtts verbunden ist und eine 
zusammengesetzte Kurve aufweist, die an 
einem distalen Ende endet, und worin der drrtte 
Abschnitt mit dem distalen Ende des zweiten 
gekrOmmten Abschnrtts verbunden ist und 
einen allgemein geraden Abschnitt und einen 
gekrOmmten Abschnitt aufweist, der am dista- 
len Ende der (Ein-)FOhrungsvorrichtung endet; 
Oder 

(b) der zweite Abschnitt mit dem distalen Ende 
des ersten Abschnrtts verbunden ist und einen 
gekrOmmten Abschnitt und einen geraden 
Abschnitt aufweist, der an einem distalen Ende 
endet. und worin der drrtte Abschnitt mit dem 
distalen Ende des zweiten Abschnrtts verbun- 
den ist und einen zweiten gekrummten 



Abschnitt und einen drrtten geraden Abschnitt 
aufweist, der an einem distalen Ende der (Ein- 
)FGhrungsvorrichtung endet; 
worin die (Ein-)FOhrungsvorrichtungen nicht 
5 die folgende Kombination von Merkmalen auf- 

weisen: 

der zweite Abschnitt der (Ein-)FQhrungs- 
vorrichtung zur Verwendung im rechten 
w Vorhof des menschlichen Herzens ist in 

einer Langskurve mit einem Radius von 
etwa 0,5 bis etwa 2,5 cm gekrummt, urn 
einen Bogen von etwa 40 bis 60° zu bilden. 

75 2. Die (Ein-)Fuhrungsvorrichtung nach Anspruch 1, 
Alternative (a), worin der zweite gekrummte 
Abschnitt einen Innenwinkel zwischen etwa 170° 
und etwa 150° aufweist und worin der Radius die- 
ses Winkels zwischen etwa 1 ,50 und etwa 2,00 Zoll 

20 liegt. 

3. Die (Ein-)Fuhrungsvorrichtung nach Anspruch 1, 
Alternative (a), worin der allgemein gerade 
Abschnitt des drrtten Abschnrtts eine Ldnge zwi- 

25 schen etwa 1 ,00 und etwa 1 ,60 Zoll aufweist, worin 
der Innenwinkel des gekrummten Abschnrtts des 
dritten Abschnrtts zwischen etwa 70° und etwa 110° 
bei einem Radius von etwa 0.30 bis etwa 0,50 Zoll 
betrdgt, und worin die Gesamtldnge des dritten 

so Abschnrtts zwischen etwa 0.40 und etwa 0,70 Zoll 
liegt. 

4. Die (Ein-)Fuhrungsvorrichtung nach Anspruch 1, 
Alternative (b), worin der gekrummte Abschnitt des 

35 zweiten Abschnrtts in einer zusammengesetzten 
Kurve gekrummt ist, die sich zunachst in einer 
ersten Kurve in Bezug auf den ersten Abschnitt 
krOmmt und gleichzeitig in einer zweiten Kurve vom 
ersten Abschnitt krummt, worin die erste Kurve 

40 einen Innenwinkel von etwa 155° bis etwa 105° bei 
einem Radius zwischen etwa 0,25 und etwa 0,50 
Zoll aufweist, worin die zweite Kurve einen Innen- 
winkel von etwa 155° bis etwa 125° bei einem 
Radius zwischen etwa 0,30 und 0,70 Zoll aufweist, 

45 worin der gerade Abschnitt des zweiten Abschnrtts 
eine LAnge zwischen etwa 1,00 und 2,00 Zoll auf- 
weist, und worin der drrtte Abschnitt sich in einer 
Kurve von der Ebene des ersten Abschnitts mit 
einem Innenwinkel von etwa 40° bis etwa 80° und 

so einem Radius von etwa 0,30 bis etwa 0,50 Zoll 
nach links krummt. 

5. Die (Ein-)FOhrungsvorrichtung nach Anspruch 1, 
Alternative (b), worin der gekrOmmte Abschnitt des 

55 zweiten Abschnitts sich mit einem Innenwinkel von 
etwa 60° bis etwa 80°. vorzugsweise etwa 50° bis 
etwa 70°, bei einem Radius von etwa 0,30 bis etwa 
0,70 Zoll, vorzugsweise etwa 0,30 bis etwa 0,50 
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Zoll, krummt, worin der gerade Abschnitt des zwei- 
ten Abschnitts eine LSnge zwischen etwa 0,50 bis 
etwa 1,00 Zoll aufweist, worin der gekrummte 
Abschnitt des dritten Abschnitts in einem Winkel 
von etwa 80° bis etwa 100° bei einem Radius von 5 
etwa 0.20 bis etwa 0.40 Zoll. vorzugsweise von 
0.25 bis etwa 0.40 Zoll, gekrummt ist, und worin der 
gerade Abschnitt des dritten Abschnitts eine Lfinge 
von etwa 0,25 bis etwa 0,60 Zoll, Oder etwa 0,30 bis 
etwa 0.70 Zoll, aufweist. to 

6. Die (Ein-)Fuhrungsvorrichtung nach Anspruch 1, 
Alternative (b), worin der gekrummte Abschnitt des 
zweiten Abschnitts in einer zusammengesetzten 
Kurve gekrummt ist die sich zunachst in einer 15 
erst en Kurve in Bezug auf den ersten Abschnitt 
knummt, und gleichzeitig in Bezug auf den ersten 
Abschnitt in einer zweiten Kurve krummt worin die 
erste Kurve dieser zusammengesetzten Kurve 
einen Radius von etwa 0,40 bis etwa 0,60 Zoll bei 20 
einem Innenwinkel von etwa 155° bis etwa 115° 
aufweist worin die zweite Kurve der zusammenge- 
setzten Kurve des zweiten Abschnitts einen Radius 
von etwa 0,15 bis etwa 0,45 Zoll und einen Winkel 
von etwa 120° bis etwa 160° aufweist worin der 25 
gerade Teil der zweiten Abschnitts zwischen etwa 
1,20 und etwa 1,50 Zoll lang ist, worin der 
gekrOmmte Abschnitt des dritten Abschnitts sich 

mit einem Winkel von etwa 155° bis etwa 1 15° bei 
einem Radius von etwa 0.40 bis etwa 0,60 Zoll 30 
krummt, und worin der gerade Abschnitt des dritten 
Abschnitts eine Ldnge zwischen etwa 0,20 und 
etwa 0,40 Zoll aufweist. 

7. Die (Ein-)Fuhrungsvorrichtung nach einem der 35 
Anspruche 1 bis 6 zur Verwendung mit Kartierungs- 
(mapping) und/oder AWationskathetern im rechten 
und/oder linken Vorhof des menschlichen Herzens 
zur Diagnose und/oder zur Behandlung von Vorhof- 

f limmern, Vorhoff lattern Oder Vorhof-Arrythmie. ao 

Revendlcatlons 

1 . Introducteur de guidage destine k §tre utilise dans 
le coeur humain d'un adufte, comprenant une pre- as 
mitre, une deuxieme et une troisitme sections, 
dans lequel la premiere section est une section de 
catheter droite creuse, generalement allongee, se 
terminant par une extremite distale, dans lequel : 

50 

(a) la deuxieme section rejoint I'extremite dis- 
tale de la premiere section et est constitute 
d'une section incurvee se terminant par une 
extremite distale, et dans lequel la troisieme 
section rejoint rextrtmrtt distale de la 55 
deuxieme section incurvee et est constitute 
d'une section generalement droite, et d'une 
section incurvee se terminant par une extre- 



mite distale de llntroducteur de guidage ; ou 
(b) la deuxieme section rejoint rextremrte dis- 
tale de la premiere section et est constitute 
d'une section incurvee et d'une section droite 
se terminant par une extremite distale, et dans 
lequel la troisieme section rejoint I'extremite 
distale de la deuxieme section, et est consti- 
tute d'une deuxitme section incurvee et d'une 
troisieme section droite, se terminant par une 
extrtmitt distale de llntroducteur de guidage ; 

dans lequel les introducteurs de gui- 
dage ne presentent pas la combinaison sui- 
vante de caracteristiques : 

la deuxitme section de llntroducteur de 
guidage devant Stre utiliste dans 
Toreillette droite d'un coeur humain etant 
incurvee suivant une courbe longitudinale 
ayant un rayon d'environ 0,5 cm k environ 
2,5 cm, pour former un arc d'environ 40 k 
60 degrts. 

2. Introducteur de guidage selon la revendication 1, 
variante (a), dans lequel la deuxitme section incur- 
vee presente un angle interieur compris dans la 
plage allant d'environ 170° k environ 150°. et dans 
lequel le rayon de cet angle est compris dans la 
plage allant d'environ 1 .50 k environ 2,00 pouces. 

3. Introducteur de guidage selon la revendication 1, 
variante (a), dans lequel la section gtntralement 
droite de la troisitme section est comprise dans la 
plage allant d'environ 1 ,00 k environ 1 ,60 pouce de 
longueur, dans lequel Tangle interieur de la section 
incurvee de la troisitme section est compris dans la 
plage allant d'environ 70° £ environ 110°. avec un 
rayon d'environ 0,30 & 0,50 pouce, et dans lequel la 
longueur globale de la troisitme section est com- 
prise dans la plage allant d'environ 0,40 k environ 
0,70 pouce. 

4. Introducteur de guidage selon la revendication 1, 
variante (b), dans lequel la section incurvee de la 
deuxitme section est incurvte suivant une courbe 
composite, s'incurvant d'abord par rapport k la pre- 
miere section, suivant une premiere courbe, et 
s'incurvant simurtanement depuis la premiere sec- 
tion suivant une deuxieme courbe, dans lequel la 
premitre courbe presente un angle interieur d'envi- 
ron 155° & environ 105°, et un rayon d'environ 0,25 
k environ 0,50 pouce, dans lequel la deuxitme 
courbe presente un angle inttrieur d'environ 155° k 
environ 125°, avec un rayon d'environ 0,30 k envi- 
ron 0,70 pouce, dans lequel la section droite de la 
deuxitme section presente une longueur comprise 
dans la plage allant d'environ 1,00 k environ 2,00 
pouces, et dans lequel la troisitme section 
slncurve vers la gauche suivant un arc depuis le 
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plan de la premiere section, avec un angle inferieur 
allant d'environ 40° k environ 80°, et un rayon allant 
d'environ 0,30 k environ 0,50 pouce. 

Introducteur de guidage selon ta revendication 1, s 
variante (b), dans lequel la section incurv£e de la 
deuxteme section est incurv6e en formant un angle 
inferieur d'environ 60° k environ 80°, de preference 
d'environ 50° k environ 70°, avec un rayon d'envi- 
ron 0,30 k environ 0,70 pouce, de preference 10 
d'environ 0,30 k environ 0,50 pouce, dans lequel la 
section droite de la deuxi£me section pfeserrte une 
longueur comprise dans la plage allant d'environ 
0.50 k environ 1,00 pouce, dans lequel la section 
incurv6e de la troisigme section est incurv£e selon 75 
un angle allant d'environ 80° k environ 100°, avec 
un rayon d'environ 0,20 k environ 0,40 pouce, de 
preference d'environ 0,25 k environ 0,40 pouce. et 
dans lequel la section droite de ta troisieme section 
pr6sente une longueur allant d'environ 0,25 k envi- 20 
ron 0.60 pouce, ou d'environ 0,30 k environ 0,70 
pouce. 

Introducteur de guidage selon la revendication 1 , 
variante (b). dans lequel la section incurvee de la 25 
deuxi&me section est incurv6e suivant une courbe 
composite, s'incurvant d'abord selon une premiere 
courbe par rapport k la premiere section, et s'incur- 
vant simultanement par rapport k la premiere sec- 
tion, suivant une deuxi&me courbe, dans lequel la so 
premiere courbe de cette courbe composite pfe- 
sente un rayon allant d'environ 0,40 k environ 0,60 
pouce, avec un angle interieur allant d'environ 155° 
k environ 115°, dans lequel la deuxi&me courbe de 
la courbe composite de la deuxifcme section pre- 35 
sente un rayon allant d'environ 0,15 k environ 0,45 
pouce, et un angle allant d'environ 120° k environ 
160°. dans lequel la partie droite de la deuxi&ne 
section pfesente une longueur comprise dans la 
plage allant d'environ 1,20 k environ 1,50 pouce, 40 
dans lequel la section incurv6ede la troisieme sec- 
tion s'incurve suivant un angle allant d'environ 155° 
k environ 115°. avec un rayon allant d'environ 0,40 
k environ 0,60 pouce, et dans lequel la section 
droite de la troisieme section presente une Ion- 45 
gueur comprise dans la plage allant d'environ 0,20 
k environ 0,40 pouce. 

Introducteur de guidage selon Tune quelconque 
des revendications 1 k 6, destin6 k etre utilise avec so 
des catheters de cartography e et/ou d'ablation, 
dans loreillette droite et/ou gauche du coeur 
humain, pour le diagnostique et/ou le trartement 
d'une fibrillation auriculaire, d'une palpitation auri- 
culaire ou d'une arythmie auriculaire. 55 
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track #1 Fig. 3A 




track #2 Fig. 3B 
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TRACK#6 RIGHT ATRIUM Fig. 3F 
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TRACK #7 RIGHT ATRIUM Fig. 3G 




TRACK #9 RIGHT ATRIUM Fig. 3H 



22 



EP 0 670 168 B1 



RIGHT ATRIUM 
ABLATION CATHETER 



GUIDING 
INTRODUCER" 



LEFT ATRIUM 
INTER- ATRIAL SEPTUM 



ABLATION 
CATHETER 




GUIDING ^MITRAL VALVE 
INTRODUCER 



TRACK # 8 INTER CATHETER ABLATION 



Fig. 31 



TRACK #7 
■TRACK #6 



TRACK #B 
LIMBUS 
OF FO 
TRACK#9 




■GUIDING V- track#5 
INTRODUCER ,KAt,vir3 



TRACK #8 
RIGHT ATRIUM 



Fig. 3J 



INTER- ATRIAL 
SEPTUM 

TRACK#8 



LIMBUS / 
OF FO^ 1 



GUIDING 
INTRODUCER 



LEFT ATRIUM 
TRACK*! 




TRACK* B 
LEFT ATRIUM 



MITRAL 
VALVE 



Fig.3K 



23 



EP 0 670 168 B1 



4A 



Fig. 4B 



24 



EP0 670 168B1 





26 



EP 0 670 168 B1 




EP 0 670 168 B1 




EP 0 670 168 B1 




